We present a case of orthodeoxia (postural hypoxaemia) which resulted from a combination of lung collapse/ consolidation and blunted hypoxic pulmonary vasoconstriction due to partial interruption of the sympathetic nerve supply to the lung by bilateral thoracic sympathectomy
Orthodeoxia (or postural hypoxaemia) is the condition where marked oxygen desaturation occurs on moving from the supine to the erect posture 1 , while platypnoea is the development of dyspnoea with the same manoeuvre 2 . Orthodeoxia is uncommon and the literature consists mostly of case reports or reviews of case reports and speculation on purported mechanisms underlying the condition [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] .
We present a case of orthodeoxia with very uncommon underlying causes.
CASE HISTORY
A 15-year-old girl was noted to desaturate on sitting up in bed two days after bilateral synchronous thoracoscopic sympathectomies for palmar hyperhidrosis. She had no systemic disease prior to the procedure, apart from mild bronchospasm treated intermittently with a salbutamol inhaler. At operation the sympathetic trunks were ablated bilaterally at the level of the T2 and T3 thoracic vertebrae. Surgical outcome of the procedure was satisfactory, with dry warm palmar skin, no Horner's syndrome or early evidence of compensatory hyperhidrosis elsewhere.
Her early postoperative course was complicated by the development of bilateral basal collapse/consolida-tion of the lungs. This was believed to be a consequence of one-lung ventilation during the surgical procedure, where each lung was sequentially deflated to allow surgical access. Antibiotic therapy and chest physiotherapy were commenced for the lung collapse/consolidation. Supplemental oxygen on the surgical ward was supplied initially by simple mask (6 litres per minute) and later by a non-rebreathing mask (15 litres per minute).
Orthodeoxia was first noted during treatment by the physiotherapist. Oxygen saturation by digital pulse oximetry while supine was 95%, but rapidly decreased to 70%, with clinical cyanosis, when the patient sat up in bed. This was not associated with dyspnoea or postural hypotension (BP 100/60 mmHg lying down and sitting up).
Further investigation included plain radiography of the chest, a high resolution computed tomography scan of the thorax and a computed tomography pulmonary angiogram. These investigations revealed only atelectasis and consolidation of the lower lobes bilaterally.
The patient was admitted to the Intensive Care Unit where high flow oxygen was delivered via a heated water bath humidifier, with the patient in the supine position. It was postulated at this time that the cause of the orthodeoxia was due to vasoplegia of the pulmonary circulation, following bilateral thoracic sympathectomy, coupled with basal lung collapse/ consolidation. This combination could theoretically result in a marked ventilation/perfusion (V . /Q . ) mismatch, due to shunting of blood through the nonventilated bases in the erect position. Hypoxic pulmonary vasoconstriction (HPV), which would normally reduce this effect, was blunted by the vaso-plegia, effectively producing a large right to left shunt. In addition, reduced pulmonary arterial pressure may also have produced an increase in the size of Zone I, contributing to V . /Q . mismatch. To test this hypothesis, a right subclavian central line was placed and a noradrenaline infusion (0.05-0.08 µg/kg/min) was commenced to improve vascular tone in the pulmonary circulation. The patient was immediately able to sit up in bed without desaturating. This also resulted in an increase in the systemic blood pressure from 100/60 mmHg to 120/70 mmHg.
Almitrine bimesylate (25 mg orally twice a day) was commenced at this time to enhance HPV. This and the ability to now deliver effective chest physiotherapy (sitting up and out of bed and ambulating) allowed the noradrenaline infusion and the supplemental oxygen to be weaned over 36 hours. The patient made a full recovery.
An echocardiogram performed after ICU discharge excluded inter-atrial shunt, one of the more common causes of orthodeoxia. The almitrine was weaned over 7 days with no ill effect on blood pressure or oxygenation, as measured by pulse oximetry.
. mismatch is the purported mechanism underlying most cases of orthodeoxia. Orthodeoxia has been described most commonly in association with hepatic disease 1, 4, 7, 9 or right-to-left anatomic shunts 2,5,6 . Less common associations with orthodeoxia are atypical pneumonia 3 , trauma 8 , organophosphate poisoning 10 and progressive autonomic failure 12 .
In this case, V . /Q . mismatch was due to bibasal collapse/consolidation. Usually this does not cause significant oxygen desaturation, due to the protective HPV response that directs pulmonary blood flow to better-ventilated lung units. The surgical procedure, which interrupted both sympathetic trunks, probably resulted in "sympathectomy" of the lung with consequent vasoplegia of the pulmonary circulation and blunting of the HPV response.
The sympathetic nerve supply to the lung, which mediates pulmonary vasoconstriction, is via the anterior and posterior pulmonary plexuses. These plexuses are made up of sympathetic and parasympathetic fibres. The efferent parasympathetic fibres arise from the vagus and post-ganglionic sympathetic fibres arising from the second to fifth thoracic ganglia on the sympathetic trunk make up the efferent sympathetic supply. From the plexuses, at the hila of the lungs, nerves pass into the lungs along the branches of the bronchi and the pulmonary arteries.
The combination of areas of reduced ventilation in the lung, together with blunted HPV, resulted in pro-found oxygen desaturation in our patient when she sat up in bed. Improving pulmonary vascular tone, initially with noradrenaline and then with almitrine, was sufficient to reduce this effect immediately and allow the patient to sit up in bed and participate in effective chest physiotherapy. Almitrine was used in this instance for its known effect of increasing pulmonary vascular tone in general and in particular improving HPV. An increase in the size of Zone I (i.e., effective dead space), may have played an additional role.
As antibiotics and chest physiotherapy improved the collapse/consolidation of the lungs, the patient became less dependent on artificial means of maintaining pulmonary vascular tone, so that the noradrenaline and then the almitrine could be weaned without incident. Presumably there will be some return of sympathetic tone to the pulmonary circulation with time.
As thoracoscopic sympathectomy is less compromising to pulmonary function than the open thoracotomy approach, the less invasive technique is usually completed bilaterally synchronously 13 . More traditional sequential sympathectomy may cause similar perturbation to V . /Q . relationships as seen in this case, but with symptomatology in the patient compensated for by the contralateral (unoperated) sympathetic chain or by partial recovery of sympathetic tone on the operated side between procedures.
It was not the intention of the authors to describe all the physiological consequences of thoracotomy or thoracoscopy, with or without one-lung ventilation, in this short communication. Clearly these procedures on their own can have significant effects on lung physiology, quite apart from the unique confluence of factors producing orthodeoxia in the patient presented in this case report.
